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(54) Production control system and method for producing air conditioners 



(57) An order menu that includes a plurality of spec- 
ifications in respective functional blocks, into which a 
customized product is divided Into, is provided from a 
factory through Internet. A customer selects a required 
specification from the order menu to determine the cus- 



tomized product. Based on data input through the order 
menu, material arrangement and directions for produc- 
tion can be dealt with on line, and data on the custom- 
ized product are shared between the customer and a 
manufacturer. 
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Description 

[0001] The present invention relates to a production 
control system for product development, acceptance of 
an order, material arrangement, assembly operations 
and the like in product manufacture. The present inven- 
tion also relates to a production control technique which 
is directed to large variety individual production rather 
than large variety mass production, and which can min- 
imize stock of finished products. 
[0002] I n a conventional system for development, pro- 
duction and sales of products, models having a standard 
specification have been set based on market needs, and 
the development has been carried out for the respective 
models. The production mode is speculative production, 
which is based on the sales performance or the past 
market trend for similar models. If the demand forecast 
is different from the actual market demand, the stock of 
finished products increases or lack of stock occurs. Pro- 
duction plans have required elaborate modification, and 
directions for material procurement have been recon- 
sidered whenever needed. 

[0003] Products except for models having a standard 
specification have been required to be customized, 
which needs particular product design. Most of custom- 
ized products can be provided by modifying a standard 
specification, wherein, on the basis of the standard 
specification, addition of parts or elimination of unnec- 
essary parts is made so as to adapt to the customized 
specification. The addition of parts or the elimination of 
unnecessary parts has required a designers determi- 
nation for customized specifications whenever accept- 
ing orders. Arrangement of untypical parts or directions 
for untypical manufacturing operations for adaptation to 
a customized product specification requires the pres- 
ence of a person in charge of flow control in production 
for respective customized products. 
[0004] A conventional production system has been 
disclosed in, e.g., JP-B-77432. In Figure 9 is shown a 
block diagram of the entire production system for retail, 
goods of the conventional production system. As shown 
in this figure, the system comprises a retail sales infor- 
mation collecting means 100, a production size setting 
means 120, a directing means for direction the prepa- 
ration and production of raw material 130 and a produc- 
tion means 140. 

[0005] The retail sales information collecting means 
100 includes POS terminals installed at different retail 
outlets and public networks 110 for correcting the POS 
terminals to a host computer. The production size set- 
ting means 120 includes a scale-up estimating routine 
150, a demand forecast routine 160 and a production 
size determining routine 170. The scale-up estimating 
routine 1 50 receives sales information from the POS ter- 
minals through the public networks 110 as input data at 
any time. The scale-up estimating routine 150, which 
calculates a scale-up estimate based on the sales infor- 
mation, is connected to the demand forecast routine 



1 60, where demand forecast is carried out based on the 
scale-up estimates for respective products forwarded by 
the scale-up estimating routine 150. The final sales es- 
timates thus obtained at the demand forecast routine 

5 160 are forwarded to the production size determining 
routine 1 70 connected to the demand forecast routine 
1 60. The required size of additional production thus de- 
termined is forwarded to a raw material procurement 
routine 190 and the control unit 141 of the production 

10 means 140 simultaneously through the directing means 
1 30 for production. Whenever the production at the pro- 
duction means 140 is completed, the inventory data and 
the additional production data in an inventory data table 
171 are timely updated to be used as new data. 

15 [0006] Such a conventional production system has 
created the following problems. 
[0007] Actual sales results could be against a deter- 
mined production plan because of speculative produc- 
tion according to the demand forecast estimated from 

20 the sales information. In such a case, the stock of fin- 
ished products increases to cause loss in warehouse 
administrative and maintenance expense, or the deliv- 
ery time required by a customer can not be met, leading 
to failure to accept an order. 

25 [0008] in factory production, a relevant department 
draws up a production plan to increase the efficiency of 
its own department. This can cause the term from ac- 
ceptance of an order placed by a customer to the deliv- 
ery of the ordered product to be extended, the stock of 

30 unfinished products to increase, or to increase the 
number of persons in charge of modification and design 
of the production plan. 

[0009] In addition, the specifications required by cus- 
tomers have greatly diversified, causing speculative 
35 production to become impossible. This could cause the 
delivery time for the ordered specifications to extend or 
required delivery not to be met, leading to failure to ac- 
cept the order. 

[001 0] it is an object of the present invention to elim- 

<o inate these problems and to provide a production control 
system capable of preventing the stock of products from 
increasing or lacking when actual sales results are 
against demand forecast for speculative production, 
avoiding failure to accept an order because of unmet 

45 delivery time, meeting the delivery time requested by a 
customer without stock of finished products by produc- 
ing products with the specifications required by the client 
met in the ordered number, directly reflecting informa- 
tion of customers' orders on production, and sharing 

so necessary information among a customer, a factory and 
a parts manufacturer to improve the efficiency from ac- 
ceptance of an order to production. 
[001 1] It is another object of the present invention to 
provide a production control system for air conditioners 

55 wherein an air conditioner is divided into functional 
blocks, and large variety of customized products can be 
produced in a short period of time by selectively com- 
bining function blocks in accordance with customers' re- 
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quirements. 

[001 2] It is another object of the present invention to 
provide a method for producing air conditioners, where- 
in information on an ordered specification for an air con- 
ditioner, which is inputted by a customer, can be proc- s 
essed and administrated on line through a computer to 
effectively produce the product required by the custom- 
er in a short period of time. 

[001 3] According to a first aspect of the present inven- 
tion, there is provided a production control system com- 
prising an order acceptance management means for de- 
termining a customized product based on a customized 
specification and a delivery time of the customized prod- 
uct input by a customer through a screen, the order ac- 
ceptance managing means including a routine for pre- 
paring a menu-driven specification, which produces the 
customized specification selected by the customer 
based on a menu table; a menu-driven production con- 
trol means for providing required directions on material 
procurement, inventory management, manufacturing 
line control and physical distribution based on the cus- 
tomized specification, and for carrying out planned con- 
trol based on production data; and a customer manage- 
ment means for supporting delivery and maintenance of 
the product based on data on order acceptance given 
by the order acceptance management means; wherein 
operations from order acceptance to material procure- 
ment and directions for production can be dealt with on 
line, and data on the product ordered by the customer 
are shared between the customer and a manufacturer 
of the product. 

[0014] In the production control system according to 
the first aspect, the screen may show at least one of a 
perspective view and a menu table of functional blocks, 
into which the customized product is divided in terms of 
function. 

[001 5] In the production control system according to 
the first aspect, the menu table may be modified or up- 
dated based on market needs, in terms of, e.g., a stand- 
ard specification and a plurality of optional specifica- 
tions. 

[001 6] In the production control system according to 
the first aspect, the menu table may include a standard 
specification and a plurality of specifications in respec- 
tive functional blocks, the product being divided into the 
functional blocks in terms of functions so that the func- 
tional blocks are coupled and combined in accordance 
with criteria of certain positions and connecting devices 
to perform certain functions. 
[0017] The production control system according to the 
first aspect may further comprise a production seat pro- 
ducing means for producing production seats in a 
number corresponding to an acceptable production 
schedule found based on an estimated number of prod- 
ucts to be produced in consideration of demand size 
forecast, estimated man-hours for production and as- 
sembly capacity of a production process; and a produc- 
tion seat management means for collating production 



man-hours required for production according to the de- 
livery time of the customized product with an unoccu- 
pied state in a seat table corresponding to the produc- 
tion schedule to finalize the delivery time. 
[0018] In the production control system according to 
the first aspect, the menu-driven production control 
means may comprise a requirement calculation routine 
for reading out, based on product constitution of the cus- 
tomized product, production arrangement data of con- 
stituting elements of the customized product from man- 
ufacturing practice data with drawing data, production 
data and parts procurement data included therein; an 
operation direction producing routine for producing data 
on procedure and guidelines for assembly of the cus- 
tomized product based on product specification data 
from a memory for storing data on order acceptance and 
the manufacturing practice data; and a physical distri- 
bution control means for providing delivery directions for 
shipment of a finished product based on data on the de- 
livery time and a receiver stored on the memory for stor- 
ing data on order acceptance, and data on production 
progress. 

[0019] In the production control system according to 
the first aspect, the customized specification may be in- 
put to the order acceptance management means from 
the customer through a public communication network, 
wireless communication or satellite communication. 
[0020] In the production control system according to 
the first aspect, parts arrangement may be carried out 
from a factory to a parts manufacturer through an EDI 
communication network. 

[0021] In the production control system according to 
the first aspect, the order acceptance management 
means and the menu-driven production control means 
may be connected to the customer management rou- 
tine, a material procurement and inventory manage- 
ment means, a manufacturing line control means and a 
physical distribution control means through at least a 
communication line. 

[0022] According to a second aspect of the present 
invention, there is provided a method for producing an 
air conditioner, which is divided into at least a heat 
source block for a refrigeration cycle, a driving block for 
a heat medium circulation in the refrigeration cycle, and 
a circulation connecting block for the refrigeration cycle, 
comprising the steps of providing an order acceptance 
management means for determining a customized 
product by selection among a standard specification 
and a plurality of optional specifications held with re- 
spect to the respective blocks; and providing a menu- 
driven production control means for providing required 
directions on material procurement, inventory manage- 
ment, manufacturing line control and physical distribu- 
tion based on the customized specification and a deliv- 
ery time of the customized product, and carrying out 
planned control based on production data; wherein op- 
erations from order acceptance to material procurement 
and directions for assembly can be dealt with on line. 
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[0023] According to a third aspect of the present in- 
vention, there is provided a method for producing an air 
conditioner, which comprises a compressor, a condens- 
er, an expansion device and an evaporator, comprising 
the steps of providing a standard specification and a plu- 
rality of optional specifications with regard to respective 
functional blocks, into which the air conditioner is divid- 
ed in terms of functions; producing a specification of a 
customized product based on specification data deter- 
mined for the respective functional blocks; and manag- 
ing production seats corresponding to production 
schedule lor the specification of the customized product 
based on material procurement data and man-hours for 
production for the respective functional blocks. 
[00241] A more complete appreciation of the invention 
and many of the attendant advantages thereof wiil be 
readily obtained as the same becomes better under- 
stood by reference to the following detailed description 
when considered in connection with the accompanying 
drawings, wherein: 

Figure 1 is an overall schematic view of the produc- 
tion control system for accepting an order in menu- 
driven fashion according to an embodiment of the 
present invention; 

Rgure 2 is a block diagram showing the structure 
of the embodiment; 

Figure 3 is a block diagram showing product devel- 
opment to deal with production based on accept- 
ance of an order in menu-driven according to the 
embodiment; 

Figure 4 is a schematic view showing an example 

of the screen for input of information on an order 

according to the embodiment; 

Rgure 5 is a schematic view showing an example 

of the data structure of the selective menu data 

base for respective function blocks according to the 

embodiment; 

Figure 6 is images showing examples of products 
wherein parts are selected in respective function 
blocks and the selected parts are combined accord- 
ing to the embodiment; 

Rgure 7 is a flowchart showing an example of the 
template design for an accumulator according to the 
embodiment; 

Rgure 8 is a schematic view showing an example 
of the data structure of the specification structure 
data base for customized products according to the 
embodiment; and 

Figure 9 is a block diagram of a conventional pro- 
duction system for retail goods. 

EMBODIMENT 1 

[0025] Now, an embodiment of the present invention 
wiil be described in detail in reference to the accompa- 
nying drawings. 

[0026] In Figure 1 is shown a schematic view of the 



entire structure of a production control system lor ac- 
cepting an order in menu-driven fashion. In Rgure 1, ref- 
erence numeral 1 designates a customer or dealer, ref- 
erence numeral 2 designates a manufacturing factory 
5 for accepting an order for products from the customer 1 
and providing the products with the customer after pro- 
duction, reference numeral 3 designates an outside 
supplier for supplying materials or parts in accordance 
with procurement or orders from the factory 2, and ref- 
erence numeral 4 designates a carrier for delivering the 
finished products assembled at the factory 2 to the cus- 
tomer in accordance with instructions from the factory 
2. Reference numerals 5-7 designate different depart- 
ments in the factory 2. Reference numeral 5 designates 
a materials department, which procures necessary ma- 
terials or parts based on information on the specifica- 
tion, the quantity and the delivery date of the products 
ordered by the customer, reference numeral 6 desig- 
nates a manufacturing line where the materials and 
parts procured according to a production plan are as- 
sembled in an ordered specification to complete the or- 
dered products. Reference numeral 7 designates a 
sales department, which forecasts demand size and a 
trend in demand for the products and administers the 
delivery of the completed products to the customers. In 
the factory, a host computer H serves as the heart, the 
materials department 5, the manufacturing line 6 and 
the sales department 7 are connected together through 
a local area network L, the customer 1 and the factory 
2 are connected together through a public network W, 
and the factory 2 and the outside supplier 3 are connect- 
ed together to a communication network E by, e.g., EDI 
transmission. The communication between the custom- 
er and the factory may be wireless or satellite commu- 
nication. 

[0027] The EDI transmission is communication using 
an electronic data interchange system, where data in 
on-line commerce, e.g., materials dealing strips, be- 
tween companies are captured into PCs or information 
systems of the respective companies by data inter- 
change for business processing. 
[0028] The host computer H installed in the factory 2 
supervises the order menu production control. The host 
computer includes a Web server H1 for communication 
between the customer 1 outside the factory and the fac- 
tory through Internet, and also includes a data base 
server H2 for various kinds of master data and an appli- 
cation server H3 for various kinds of application pro- 
grams for collective management. At the materials de- 
partment 5, the manufacturing iine 6 and the sales de- 
partment 7 in the factory, and at the carrier 4 are installed 
terminals T2-T5 for access to the host computer H. 
Through the terminals, various kinds of data controlled 
by the host computer H, such as materials arrangement 
and operating directions, are provided, and the data 
base is updated based on data on operation progress. 
[0029] The customer or the dealer 1 can input infor- 
mation on the specification of its ordered products on 



15 



20 



25 



30 



35 



40 



46 



50 



4 



7 



EP 1197 891 A1 



8 



Web by connecting its terminal T1 to the host computer 
H of the factory 2 through Internet as the publication net- 
work W. Based on the information, the host computer H 
determines a combination of constitution of the ordered 
products having the specific specification and a produc- 
tion plan of the ordered products, and makes arrange- 
ment, such as materials procurement, by online 
processing. TTius, required directions can be automati- 
cally provided to save the labor and to improve the re- 
quired operations, and required information becomes 
available to relevant departments in real time to improve 
the work. The ordered products that have been assem- 
bled along the production plan are carried to the delivery 
place on the delivery date as the customer requested, 
and then were delivered to the customer. Since the in- 
formation on the product specification requested by the 
customer can be directly transmitted to the factory as 
stated earlier, the accuracy of the information on the 
products ordered by the customer can increase, and the 
order acceptance operation up to determination of the 
specification can improve. 

[0030] The outside supplier 3, which supplies re- 
quired materials or parts, uses its own terminal TB to 
cany out information interchange with the materials de- 
partment 5 in the factory 2 through the communication 
network E. Based on the obtained information, the out- 
side supplier furnishes the supplies of the materials or 
the parts requested by the factory after withdrawal from 
the storage of parts or after required processing. The 
information that is available to the outside supplier 3 
from the factory 2 includes information on acceptance 
of orders with respect to products or information on de- 
mand forecast so as to be shared between the outside 
supplier and the factory. The outside supplier 3 can in- 
dependently manage its own business in consideration 
of materials procurement plans for proper inventory. 
[0031] In Figure 2 is shown a block diagram of the 
structure of the production control system for accepting 
an order in menu-driven fashion. S 1 designates an order 
acceptance management means for determining the 
specifications of ordered products based on information 
input from the terminal T1 of the customer 1, S2 desig- 
nates a menu-driven production control means for re- 
ceiving the information of the ordered products pro- 
duced at the order acceptance management means S1 
and determining materials procurement for assembly or 
production plans, S3 designates a materials procure- 
ment/inventory management means for receiving infor- 
mation related to the materials in the menu-driven pro- 
duction control means S2 and carrying out materials 
procurement to the outside supplier 3 and arrival control 
of the supplied materials, S4 designates a manufactur- 
ing line control means for receiving the production plans 
from the menu-driven production control means S2 and 
assembling products, S5 designates a physical distribu- 
tion control means in charge of arrival, shipment and 
transportation of finished products based on information 
on the physical distribution supplied from the menu-driv- 



en production control means S2, and S6 designates a 
customer management means for carrying out manage- 
ment for customers and products based on information 
from the order acceptance management means S1 . 

5 [0032| Now, the order acceptance management 
means S1 will be explained. In Figure 2, reference N1 
designates a specification/cost input unit for a design 
department (not shown) to input design data, reference 
N2 designates a market size forecast input unit for the 

10 sales department to input sales data, reference D1 des- 
ignates a memory for information on schedules and in- 
formation on costs, and reference D2 designates a 
memory for product data for respective production or- 
ders. Different specifications for a plurality of variations 

is that are prepared, in menu-driven fashion, for respective 
functional blocks of products stated later on, and the da- 
ta on the costs that are required to adopt the respective 
specifications are read out from the input unit (N1) and 
are stored on a product specification file F1 . The market 

20 demand size forecast data for different typical models 
that can cover various kinds of customized products are 
read from the input unit N2, and the number of accept- 
able production seats for respective days, or acceptable 
production schedules for customized products, which 

25 are found by calculation based on estimated man-hours 
including the estimated numbers of products to be pro- 
duced and the number and time of production steps re- 
quired for assembly of the products as well as the pro- 
duction capacity of the manufacturing line, are stored 

30 on a production seat file F2. The phrase "seats" means 
carrier pallets for assembly, which are used at the man- 
ufacturing line to produce respective products. 
[0033] A customer or dealer establishes a connection 
with the host computer H of the factory from its own ter- 

35 minal T1 through Internet and carries out an input oper- 
ation for customized products on the Web of the Web 
server H1. On the Web, the customer or dealer can 
specify the constitution of the products by selecting re- 
quired product specification and delivery time at a rou- 

«0 tine 11 for preparing order menu in selective fashion in 
the order acceptance management means S1 . The rou- 
tine 11 has the production specification file F1 and the 
production seat file F2 linked thereto. The routine 11 pro- 
duces the specification for the customized products 

45 based on the prestored data in accordance with the in- 
formation on the order from the customer. The routine 
1 1 also carries out production seat management where- 
in the man-hours founded from the specification of the 
customized products are allotted to the empty state of 

50 the production seat table to determine an accepted de- 
livery time, i.e., a production schedule for assembly. 
[0034] In Figure 4 is shown an example of the screen 
of the terminal T1 , on which the customer or dealer in- 
puts required data, such as a delivery date and a deliv- 

55 ery place. The example shown in Figure 4 is a custom- 
ization information input screen K, on which the custom- 
er (dealer) inputs, on its own, an orderer*s name K01 as 
a requester of customized products, a requested deliv- 
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ery date K02 to delivery the finished products to an in- 
stallation place, a delivery place K03, a quantity of the 
customized products K04, an user K05 as the owner ac- 
tually using the customized products, the frequency of 
the power source K06 for operating the products, and 
other data into respective items. The customization in- 
formation input screen includes input fields for detailed 
information on production delivery, such as receiver's 
name, a receiver's phone number, a designated delivery 
time and a carrier size, though not shown. The custom- 
ization information input screen may be represented in 
a perspective view. 

[0035] in Figure 5 is shown an example of the screen 
where the customer or dealer can select the specifica- 
tion of the customized products. In Figure 5 is shown a 
data structure of a selective menu database for respec- 
tive functional blocks in an outdoor unit of an air condi- 
tioner. This database is kept on the product specification 
file F1. In this example, the outdoor unit is divided into 
functional elements, such as a pipe assembly R, an ac- 
cumulator P, a compressor Q, an oil separator V and the 
like as the functional blocks, and the respective func- 
tional blocks have a plurality of optional specifications, 
which are variations that can meet customers' or deal- 
ers' requirements and are acceptable for production. 
The data of the model name compliance table 94 for 
each of the optional specifications, which show custom- 
ized specifications 91 with the contents thereof de- 
scribed, specification codes 92 shown by code designa- 
tion, parts numbers 93 corresponding to manufacturing 
drawings, and availability of customized specifications 
under ordered model names are stored on the file F1. 
[0036] In the example of Figure 5 are shown varia- 
tions in the respective specifications with respect to the 
pipe assembly R, which is a functional block having a 
function to change the direction of a flow and to control 
the quantity of the flow in a refrigeration cycle as one of 
the respective blocks of an air conditioner. The second 
column shows the standard specification in this block 
wherein a motorized two-way valve version is indicated 
in the customized specification item 91 and models 
available under this specification are indicated by sym- 
bol O in the model name item 94. The specifications ex- 
cept for the second column are available as optional 
specifications. The specification in the first column 
shows a right pipe type, though the extending direction 
of the refrigerant pipe from an outdoor unit is left-hand 
in the standard specification. In the first column, the 
specification code is PR, the part number is 
W1 23456H01 , and available models are two models of 
LV-FE-C1 and LV-FR-C. The third column and the col- 
umns thereunder show a plurality of optional specifica- 
tions for this function block. As shown, options, such as 
a specification with a motorized two-way valve incorpo- 
rated plus an auxiliary drain pan for a pipe attached, a 
specification with a motorized three-way valve incorpo- 
rated plus an auxiliary drain pan for a pipe attached, a 
specification with a directional control valve incorporat- 



ed, a specification with a flow control valve incorporated, 
and a specification with a ball valve incorporated, are 
available. 

[0037] With respect to the accumulator P, the com- 

5 pressor Q, the oil separator V and other members as 
the other functional blocks, the data on the customized 
specification 91, the specification code 92, the part 
number 93 and the model name compliance table 94 for 
each of the variations are stored on the file F1 . In Figure 

10 5, the items of the customized specification and the 
specification code with respect to the respective mem- 
bers are shown though the remaining items are not 
shown for simplification. The accumulator P, which has 
a function of storing an excessive portion of a circulation 

15 refrigerant caused by an increase or decrease in the 
amount of the refrigerant due to load change in the re- 
frigeration cycle, can be selected among a horizontal 
type specification 10L with a horizontal type accumula- 
tor having an effective capacity of 1 0 € as the standard 

20 specification, a vertical type specification 7L with a ver- 
tical type accumulator having an effective capacity of 7 
€ as an optional specification, a vertical type specifica- 
tion 5 L with a vertical type accumulator having an effec- 
tive capacity of 5 1, and other specifications. The com- 

25 pressor Q, which has a driving source function of suck- 
ing a refrigerant gas, discharging the gas aftercompres- 
sion and circulating the gas in the refrigerant circuit, can 
be selected in a single or plural number to satisfy a re- 
quired refrigerating capacity among a 5 KW constant ro- 

so tation type specification with a hermetic motor driven ro- 
tary compressor having constant rotation and an output 
of 5 KW provided as the standard specification, a 7 KW 
constant rotation type specification with the rotary com- 
pressor having an output of 7 KW provided as an op- 

35 tional specification, a 7 KW INV type specification with 
an inverter compressor adoptable to variable frequency 
control and having an output 7 KW provided as an op- 
tional specification, and other specifications. The oil 
separator V, which has a function of recapturing a refrig- 

^o erating machine oil in the refrigerant circulating in the 
refrigeration cycle and returning the oil to the compres- 
sor, can be selected among a low capacity specification 
with an oil separator for units having a small amount of 
refrigerant circulation provided as the standard specifi- 
cs cation, a high capacity specification with an oil separator 
for units having a large amount of refrigerant circulation 
provided as an optional specification, and other specifi- 
cations. As the other functional blocks, heat exchang- 
ers, which are a heat source block having a function of 

so transferring heat between the refrigerant in the refriger- 
ation cycle and an external heat transfer medium, and 
blowers, which have a function of enhancing the heat 
transfer between air as the external heat transfer medi- 
um and the heat exchanger, are also included in the or- 

55 der menu table, though these members are not shown 
in Figure 5. 

[0038] The data on the specifications and the delivery 
time of the customized products, which have been con- 
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structed and produced in a routine for preparing an order 
menu in selective fashion 11 of Figure 2, are conveyed 
to the processing step in a routine lor preparing a deliv- 
ery date/price table for orders accepted 12. The routine 
for preparing delivery date/price table for orders accept- 5 
ed 12 prepares an assembly schedule for production 
based on the production seat management and also 
reads out required data from the memory D1 for sched- 
ule data and cost data with data on the costs of materials 
and parts and data on days required for delivery of the 
materials and the parts to calculate the price of the cus- 
tomized products and to determine the delivery time of 
the customized products. Various data on the custom- 
ized products are recorded on an order acceptance data 
file F3. At that time, the various data on the customized 
products are presented to the customer having input the 
specifications of the customized products, and thus the 
acceptance of the order is finalized. 
[0039] In Figure 8 is shown an example of the data 
structure of a specification structure database for cus- 
tomized products, which is stored in the file F1 . The up- 
per table shows a summary of order acceptance M for 
model identification at production based on information 
on order acceptance, the intermediate table shows a 
specification remark J, which is used if the explanation 
of specifications corresponding to specification codes is 
required, and the bottom table shows a parts list N 
where data on all parts constituting each of the function- 
al blocks of customized products are described. The 
summary of order acceptance table M includes data on 
an assembly date M01 at the manufacturing line, a stor- 
ing date M02 for finished products if they are stored in 
a warehouse before delivery, a model name M03 of cus- 
tomized products, a model name code M04 of the mod- 
el, a production order number MOS as a management 
number for directions for customized production, an or- 
der number M06 for each of orders accepted, a partic- 
ular requirement where a particular item, such as a re- 
sistance-to-salt specification, can be described, the 
power supply frequency M08 for actual use of the prod- 
ucts, and the user M10. In this example, the indication 
of "LH400CR-D n in the model name M03 tells that the 
model of the customized products is a two-way outlet 
cassette type indoor unit for an air conditioner having a 
capacity 800 cfm (cubic feet per minute). 
[0040] The parts list table IM includes the data on block 
names N01 , specification codes N02, block construction 
numbers N03, names N04 of all parts constituting re- 
spective functional blocks, material codes N05 for ar- 
rangement of parts, and required quantity N06 of re- 
quired parts with respect to each of the functional blocks 
constituting the customized products. 
[0041] In this example, the line 001 tells that a frame 
under the functional block name N01 is a unit having 
functions of provision of an air pass between an air inlet 
and an air outlet and of heat installation with outside. 
The line 001 also tells that the specification code (N02) 
is DEF and the block structure number (N03) is 



AA0 1 001 G04. A parts item of the parts constituting this 
functional block is named "P mushroom head screw" as 
indicated in the parts name (N04), its material code 
(N05), which indicates the drawing number of that part 
and can be commonly used, is S513131H11, and the 
required quantity (N06) is four. A second item, a third 
item and subsequent items are listed in the same way 
as in the first item. The eighth item as the final item is 
named "heat installation set 1", its material code is 
W878014G01, and the required quantity is 1. This 
means that the frame as one of the functional blocks in 
this example is assembled as a single functional block 
from the eight kinds of parts. 
[0042] Refereeing now to Figure 2, when the accept- 
ance of an order is determined, the information on the 
accepted order are transmitted to a production order 
preparation routine 13, where manufacturing plans for 
respective production orders as directions for custom- 
ized production are prepared for directions of product 
production in the factory. The data on the construction 
table, which describe the functional blocks constituting 
customized products, are read out from the memory D2 
for production data for respective production orders with 
respect to each of the production orders. Based on 
these data, the data on the material arrangement for 
product production are recorded on an arrangement da- 
ta file F4 for the respective production orders. In accord- 
ance with the operation flow using a computer under the 
order acceptance management means S1 , whenever 
information on acceptance of an order is input, a new 
production schedule for the customized products at the 
manufacturing line is incorporated into the production 
schedules at the manufacturing line, i.e., the schedule 
on dummy (unoccupied) production seats in the previ- 
ous production plan based on the schedule data on the 
material procurement and the assembly for the respec- 
tive blocks of the customized products, and the produc- 
tion plan is chronologically updated for actual produc- 
tion. Accordingly, flexible responsiveness to specifica- 
tion changes for the respective functional blocks and to 
changes in production load become possible. 
[0043] Next, the process proceeds to the menu-driven 
production control means S2 after completion of the 
process at the order acceptance management means 
S1 . Based on the data of the production constitution pre- 
pared at the production order preparation routine 13 and 
recorded on the arrangement data fOe F4 for the respec- 
tive production orders, data on the arrangement for re- 
quired parts for production of the customized products 
are produced at a requirement calculation routine 21. 
The requirement calculation routine is linked with a man- 
ufacturing practice data preparation routine 24 for pro- 
ducing data on material procurement and data on direc- 
tions for operation and processing. The requirement cal- 
culation routine reads out data on the production ar- 
rangement of the relevant block number so as to corre- 
spond to the data of the respective functional blocks 
constituting the customized products, and sets the re- 
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quired quantity of the respective parts of the respective 
block, the schedule for supply of the parts, the date of 
commencement of the operation and the date of com- 
pletion of the operation. Thus, the development into the 
directions for material arrangement and directions for 
operation can be automatically earned out. After that, 
the determined information is sequentially transmitted 
to an assembly operation directing routine 22 for pro- 
duction control and a physical distribution plan and con- 
trol routine 23 for producing directions on delivery of fin- 
ished products and on storage of the finished products. 
[0044] I n the material procurement/inventory manag- 
ing means S3, directions to arrange the parts and the 
materials of the respective blocks from the requirement 
calculation routine 2 1 are transmitted to an ordering rou- 
tine under long-term demand forecast 31, an ordering 
routine for inventory 32, an order determination ordering 
routine 33, a routine for management of acceptance of 
parts and material 34 and an outside supply manage- 
ment routine 35. The respective routines read out re- 
quired data to make the material procurement for the 
order menu production. The parts to be arranged in- 
clude ones that can be supplied in a short-term as gen- 
eral-purpose parts because of availability on the market, 
and ones that require several months from order to sup- 
ply because of particular specifications or required spe- 
cial processing. With regard to the parts that require a 
long term to be supplied or are used in a large amount, 
the ordering routine under long-term demand forecast 
31 places orders to the outside supplier based on a fore- 
cast of product market size. With regard to the parts that 
are constantly used for various kinds of product produc- 
tion, the ordering routine for inventory 32 sends direc- 
tions to arrange the required parts to take out the re- 
quired parts from stocked parts. With regard to the block 
constituting parts whose material procurement term 
from order to supply fits the production at the manufac- 
turing assembling line even in consideration of required 
lead time, the order determination ordering routine 33 
sends required orders. The routine for management of 
acceptance of parts and materials 34, which manages 
whether the parts ordered by the ordering routines 
31-33 have been delivered to designated places in des- 
ignated numbers on designated dates or not, and the 
outside supply management routine 35, which manages 
the quantities, the schedules and the delivery of sup- 
plied parts when rough parts or daughter parts are sup- 
plied to an outside processing firm to be processed into 
desired parts, receive required data in the material pro- 
curement/inventory management means S3 and carry 
out required material arrangement. 
[0045] In the manufacturing line control means S4, 
data on the procedure for assembly of the customized 
products and data on operational guidelines, such as 
working methods, facilities, jigs and conditions, which 
are produced at the assembly operation directing rou- 
tine 22 based on the specification data and the manu- 
facturing practice data of the customized products, are 



received by an assembling section 41 of the manufac- 
turing line. In the manufacturing section, the assembly 
parts for the respective functional blocks, which have 
been procured for each of the customized products, are 

5 carried to a manufacturing line side in accordance with 
the production plan under the production seat manage- 
ment, and the assembling operations for the customized 
products are carried out in accordance with the opera- 
tional directions under the operational guidelines. A 

10 work progress control routine 42 stores data on the com- 
pletion of product assembly in accordance with the re- 
quired processes and the operating directions under the 
guidelines, and shipping inspection data, such as per- 
formance testing and operational/appearance check- 
off ing, carried at the final process of the manufacturing line 
for each of finished products, for management. 
[0046] In the physical distribution control means S5, 
an arrival/shipment control routine 51 specifies invento- 
ry locations based on model names and planned ship- 

20 ment dates and stores required data for directions of ar- 
rival and directions of shipment of the products, based 
on information from the physical distribution plan and 
control routine 23, which produces physical distribution 
plans for the products by determining, based on the pro- 

25 duction shipment information on the delivery dates and 
the delivery locations of the respective products read out 
of the order acceptance data and on the production 
progress data at the manufacturing Gne, whether the 
products should be directly carried to customers 1 desig- 

30 nated places or to a warehouse before shipment to cus- 
tomers. A delivery plan routine 52 carries out manage- 
ment of shipping operations by reading out information 
on the shipping cartons and the quantity of the custom- 
ized products, regions of receivers and delivery dates 

35 and preparing arrangement plans of transport vehicles. 
Thus, effective transport operations can be carried out, 
the customized products may be carried directly to the 
receivers from the factory without being stored in the 
warehouse before delivery, eliminating a large ware- 

40 house and reducing storage costs. 

[0047] A customer management means S6 includes 
a receiver management routine 61, which manage- 
ments the names and the places of receivers and deliv- 
ery times of customized products to be delivered based 

45 on information produced at the production order prepa- 
ration routine 13 in the order acceptance management 
means S1 for each of the customized products, and a 
quality management routine 62, which holds and man- 
ages information on the quality and the maintenance of 

50 the products to be delivered based on the information. 
The receiver management routine 61 is linked with the 
delivery plan routine 52 and has a role in the verification 
and adjustment between delivery dates specified by 
customers and dates available for shipment at the fac- 

55 tory. 

[0048] As explained, the data, such as the product 
specifications, the product delivery times, the produc- 
tion schedules and the work progress statuses of the 



8 



15 



EP 1 197 891 A1 



16 



customized products are collectively managed by the 
host computer through the local area network installed 
in the factory, and such data are available even at the 
material department and the sales department. After 
completion of the product assembly at the manufactur- 
ing line in the factory, the finished products may be di- 
rectly carried to the customers 1 designated places, and 
the temporary storage in a warehouse may be eliminat- 
ed, offering an advantage to reduce tie inventory fordis- 
tribution. The operations from the acceptance of orders 
to the production and the shipment of products can be 
constituted as a series of operations using the computer 
to improve business efficiency by a decrease in the labor 
force and to provide collective management of data on 
the production of customized products, offering an ad- 
vantage that the customized products can be produced 
and supplied in a short term, 
[0049] I n Figure 3 is shown a block diagram of product 
development as the basis of the order acceptance man- 
agement means S1 for enabling production based on 
an order menu. 

[0050] In this Figure, division into functional blocks 7 1 
is to divide a product constituted from various kinds of 
parts into functional elements, e.g., to divide an air con- 
ditioner into a compressor block having a function of 
compressing a refrigerant in a refrigeration cycle and cir- 
culating the refrigerant, a pipe block having a function 
of switching the flow direction of the refrigerant and con- 
trolling the flow rate of the refrigerant, a heat exchanger 
block having a function of transferring heat between the 
refrigerant and an external heat transfer medium, and a 
blower block having a function of promoting the heat 
transfer between the external heat medium and the heat 
exchanger. Product development design is carried out, 
grasping the respective functional blocks as objects in 
a three-dimensional space. A functional block is interna 
latedly connected with another functional block to con- 
stitute a complete product. The respective functional 
blocks have variations as options in addition to a stand- 
ard specification so as to meet specifications required 
by customers. The respective functional blocks are con- 
stituted by respective parts, and the respective parts in 
a variation may be different from those in another vari- 
ation. Since the respective blocks are combined to form 
a single product, the correction point and the correction 
specification for the respective functional blocks are de- 
termined as being common, so that any products can 
be assembled so as to have a required function even if 
any variations in the specifications available in the func- 
tional blocks are selected. By specifying the arrange- 
ment/layout of incorporation of the respective functional 
blocks into a product housing, the mounting height, the 
mounting position and the connection of parts, which 
have a role to couple and connect functional blocks, can 
be provided with a size standard or a material standard 
to make the parts compatible and to facilitate the product 
assembly. For example, although the outer size of the 
housing of a compressor employed in an air conditioner 



varies on outputs, products assembly with compatibility 
can be provided irrespectively of what specification of 
the compressor is selected. This is because, if only the 
mounting position of the compressor in an unit and the 
£ position of the connecting ends of the respective pipes 
for suction and discharge are specified for compatibility, 
the compressors can be designed as being compatible. 
[0051] In Figure 6 is shown an image view of exam- 
ples of products with parts selected and combined in the 
respective functional blocks, in this figure, references P, 
Q, R and V designate examples of block groups that are 
provided by dividing an air conditioner outdoor unit into 
functional blocks. Reference P designates an accumu- 
lator group, which has a function of storing an excessive 
part of the refrigerant in a refrigeration cycle, reference 
Q designates a compressor group, which has a function 
as a driving source of circulating a refrigerant in the re- 
frigeration cycle, reference R designates a pipe assem- 
bly group, which has a function of switching the flow di- 
rection of the refrigeration cycle and controlling the flow 
rate of the refrigerant, and reference V designates an 
oil separator group, which has a function of recapturing 
a refrigerating machine oil in the circulating refrigerant 
and returning the oil into a compressor. In the columns 
of U1-U3 are shown three typical outdoor units, wherein 
customers select constituting elements having required 
specifications among the constituting elements in the re- 
spective blocks and the selected constituting elements 
in the respective blocks are connected and combined. 
[0052] In the case of the outdoor unit in the column 
U 1 , a horizontal type accumulator P01 having a capacity 
of 10 € as a standard specification is selected from the 
accumulator group P, an inverter type compressor Q01 
having an output of 7 KW as an optional specification 
and a constant rotation type compressor Q02 having an 
output of 7 KW are both selected from the compressor 
group Q, a pipe assembly R01 for a heat pump with a 
heat recovery function as an optional specification is se- 
lected from the pipe ASSY group R, an oil separator V01 
having a large capacity as an optional specification is 
selected from the oil separator group V, and the consti- 
tuting elements thus selected are placed on the certain 
positions for the respective functional blocks and are 
coupled by the pipe assembly thus selected to assemble 
the refrigerant circuit of the outdoor unit The indoor unit 
in the column U3 is different from the indoor unit in the 
column U1 in that a vertical accumulator P02 having a 
capacity of 7 i as an optional specification, both of a 
constant rotation type compressor Q2 having an output 
of 7 KW as an optional specification and a constant ro- 
tation type compressor Q3 having an output of 5 KW as 
a standard specification, a pipe assembly R03 for heat 
pumps as an optional specification, and an oil separator 
V02 having a small capacity as a standard specification 
are selected. 

[005?] When the outer housing of a product is 
grasped in a three-dimensional space, the respective 
functional blocks have limited arrangement areas in the 
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space. In each of the outdoor units U1-U3, the accumu- 
lator P is placed at a right rear position in the unit, the 
compressor Q is placed at a right front position in front 
of the accumulator P In the unit, the oil separator V is 
placed at an intermediate position on the left side of the 
accumulator P and the compressor Q in the unit, and 
the pipe assembly R is placed at the leftmost position 
on the left side of the oil separator V In the unit. Such 
three models have similar arrangement. Although the 
blocks are not stacked 2 or 3 high in the examples, the 
functional blocks may be allocated in the height direction 
or the horizontal direction. In the rooms allocated to the 
respective functional blocks in the space, the arrange- 
ment of the constituting elements is free in the unit as 
long as the arrangement meets with the requirements 
for the connecting position with another functional block 
and for the connection specification thereof. For exam- 
ple, the connection specification determines standards, 
such as a pipe size, the thickness of the pipe, and the 
engagement allowance size of coupled pipes, since the 
respective functional blocks are connected and com- 
bined into a refrigeration cycle circuit in an air condition- 
er. 

[0054] As explained, respective products are divided 
into functional blocks and the respective functional 
blocks are grasped as three-dimensional assemblies. 
This provides advantages that a free combination of 
functional blocks becomes available, product informa- 
tion management can be carried out for the respective 
functional blocks, the products can be standardized, 
parts management can become effective, and the spec- 
ifications required by customers in various ways can be 
met. It is easy to abolish some of the specification vari- 
ations in the respective functional blocks, and to add a 
new specification variation as one of the specifications 
of a functional block in response to a new request from 
a customer, because products are divided into function- 
al blocks and a free combination of the functional blocks 
becomes available. In addition, there is provided an ad- 
vantage that it is easy to amend or abolish drawings as 
the basis of product production since the product pro- 
duction can be carried out as the basis of template de- 
sign in the respective blocks. 
[0055] Although the explanation has been made with 
respect to a case wherein the respective functional 
blocks are placed and fixed on the outer base of a prod- 
uct and the functional blocks are connected and assem- 
bled, only determination on the connecting specification 
between functional blocks allows the functional blocks 
to be assembled into a product as long as the connect- 
ing portions have required mutual holding strength with 
respect to the engaged blocks. 
[0056] When the connecting portions between func- 
tional blocks can be connected using flexible tubes, 
greater design freedom in the functional block can be 
provided. 

[0057] Coupling blocks by pipe connection may be 
made using flanges and screws for fixture. Such fixture 



allows exchange to be made on a block basis for remov- 
able of a block for a modification in the product specifi- 
cation due to a change in the operating circumstance in 
finished products, improving economical effect. 

5 [0058] As shown in Figure 3, the respective blocks de- 
termined by the division into functional blocks 71 have 
the specifications for the connecting positions, the sizes 
and the materials at the connections between functional 
blocks standardized by process template design 72. In 

to the process template design, the specification design for 
the respective functional blocks is carried out in accord- 
ance with templates, wherein the contents and the pro- 
cedure for processing and assembly using basic models 
are constructed as design flow in the respective func- 

15 tional blocks. Thus, the specifications for the connecting 
positions, the size and the materials at the connecting 
portions between functional blocks are standardized. In 
Figure 7 is shown a flowchart of an example of the proc- 
ess template design of an accumulator. For each of the 

20 parts constituting the accumulator are shown the design 
criteria, required processing, parts to be combined and 
procedure. In this example, with regard to the steel shell 
as a main body, a thickness criterion (e.g., 2.3 mm) for 
material selection and then a volume criterion as dimen- 

25 sfon design are shown. After that, cutting, drawing and 
drilling of the material, and a process to combine the 
material with another constituting element by welding 
are shown. In the case of a copper pipe as another con- 
stituting element, a pipe size criterion (e.g., an outer di- 

30 ameter of 19 mm and a thickness of 1 .2 mm) as material 
selection and a height criterion for connection ports of 
a pipe as dimension selection are shown. In the case of 
the mounting plate for fixing an accumulator, a height 
criterion for a connecting port as dimension design and 

35 a mounting criterion for connection with the outer wall 
of an unit as design for mounting holes are shown. Thus, 
the connecting specification for connection between the 
accumulator and another functional block (e.g., a com- 
pressor) is determined in common, enabling a free com- 

40 bination of functional blocks. The respective parts con- 
stituting the accumulator are processed, are combined 
by welding and are finally painted in anticorrosive paint, 
completing the fabrication and processing operations. 
This is the process template design for accumulators as 

*6 one of the functional blocks, wherein the design criteria 
and the manufacturing processes necessary for division 
into functional blocks are shown to produce required 
drawings, and information items required for the draw- 
ings are described. The respective functional blocks 

50 have templates showing the arrangement relationships 
and the connection specifications of the functional 
blocks with a basic model as a basis, and the develop- 
ment in the respective blocks are made having the proc- 
ess template design as a basis. As a result, the consti- 

55 tuting parts can be effectively standardized, the design 
quality can be effectively improved, and the manage- 
ment and the use of product information can be opti- 
mized. 
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[0059] When the constitution of the respective opera- 
tional blocks can be optimized by the division into func- 
tional blocks 71, the operation moves design for every 
functional block 73 with parts having different specifica- 
tion included therein, and standardizing parts and mak- 
ing parts commonly used in the respective functional 
blocks are carried out to optimize the parts. The model 
names of the products specify the constitution of the 
functional blocks for the products, which determine the 
number and the contents of the functional blocks. 
[0090] When the design for every functional block 73 
with respect to model-named products is completed, 
production design 74 is carried out based on the design 
for mass production. In the design, specification design 
is carried out to meet a working guideline as a guideline 
for assembly and a material arrangement guideline as 
a guideline for arrangement of parts and materials. 
[0061] At the stage of completion ofthe production de- 
sign 74, menu tables have been prepared in such a 
manner that products are divided into functional blocks, 
and the respective functional blocks have standard 
specifications and a plurality of optional specifications. 
When the contents ofthe menu tables are determined 
in consideration of marketability, development determi- 
nation of the order menu 63 is completed. The deter- 
mined order menu is the basis ofthe menu tables stored 
on the product specification file F1 for use in the order 
acceptance management means SI. 
[00621 On the other hand, drawing production for 
mass production 75 is carried out based on the produc- 
tion design 74. Then, determination of inside and out- 
side supply 78 which, in consideration of various parts 
constituting products in terms of processing technology, 
equipment investment, labor and costs, determines 
whether required processing Is carried out in the factory 
or outsourced to the outside supplier, is made. The de- 
termination of inside and outside supply 78 is carried out 
based on consideration of assembly line organization 
76 for product fabrication at the factory and considera- 
tion of feeder production 77 for prefinish operation at, e. 
g., a line side. When whether the parts are supposed to 
be manufactured in the factory or outsourced is deter- 
mined at the determination of inside and outside supply 
78, estimation of man-hour for production ofthe respec- 
tive products 79 is prepared by accumulating the man- 
hour of the respective parts constituting the products 
based on the data given by the determination 78. De- 
termination ofthe number ofthe production seats 84 is 
carried out by calculation based on the estimation 79 in 
consideration of the production capacity in the factory. 
The determined number of the production seats is used 
as basic data for entry on the production seat file F2 and 
is utilized in the order acceptance management means 
S1. 

[0063] Determination of material procurement 80, 
which determines whether the various parts are items 
processed by the outside supplier or purchased items, 
is carried out based on the determination of inside and 



outside supply 78. In accordance with the determination 
80, data on parts arrangement 81 are activated, and da- 
ta on operational directions 82 are activated for items 
processed by the outside supplier. Based on both of da- 
5 ta 81 and 82, determination of data on manufacturing 
standards 85 is carried out The data on manufacturing 
standards are utilized in the manufacturing practice data 
preparation routine 24 of respective customized prod- 
ucts in the menu-driven production control means S2. 
10 [0064] According to the first aspect of the present in- 
vention, there is provided a production control system 
comprising the order acceptance management means 
for determining a customized product based on a cus- 
tomized specification and a delivery time ofthe custom- 
is ized product input by a customer through a screen, the 
order acceptance managing means including a routine 
for preparing a menu-driven specification, which pro- 
duces the customized specification selected by the cus- 
tomer based on a menu table; a menu-driven production 
20 control means tor providing required directions on ma- 
terial procurement, inventory management, manufac- 
turing line control and physical distribution based on the 
customized specification, and for carrying out planned 
control based on production data; and a customer man- 
25 agement means for supporting delivery and mainte- 
nance ofthe product based on data on order acceptance 
given by the order acceptance management means; 
wherein operations from order acceptance to material 
procurement and directions for production can be dealt 
30 with on line, and data on the product ordered by the cus- 
tomer are shared between the customer and a manu- 
facturer of the product. This arrangement can supply the 
product met a customer's requirement and can deal with 
the customized product in a short term, offering an ad- 
35 vantage to minimize inventory in a factory. 

[0065] In the production control system according to 
the first aspect, the screen may show at least one of a 
perspective view and a menu table of functional blocks, 
into which the customized product is divided in terms of 
to function. In this case, various kinds of production spec- 
ifications can be determined, offering advantages to 
cope with various kinds of requirements of customized 
products requested by customers, and to facilitate input 
operations in the production ofthe customized specifi- 
cs cations. 

[0066] In the production control system according to 
the first aspect, the menu table may be modified or up- 
dated based on market needs, in terms of, e.g., a stand- 
ard specification and a plurality of optional specifica- 
50 tions. This arrangement can match the menu table to 
the market needs. 

[0067] In the production control system according to 
the first aspect, the menu table may include a standard 
specification and a plurality of specifications in respec- 
55 tive functional blocks, the product being divided into the 
functional blocks in terms of functions so that the func- 
tional blocks are coupled and combined in accordance 
with criteria of certain positions and connecting devices 
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to perform certain functions. This arrangement can com- 
bine functional blocks to produce customized products, 
offering advantages to standardize the customized 
products and to cope with variety of requests given by 
customers. 

[0088] The production control system according to the 
first aspect may further comprise the production seat 
producing means for producing production seats in a 
number corresponding to an acceptable production 
schedule found based on an estimated number of prod- 
ucts to be produced in consideration of demand size 
forecast, estimated man-hours for production and as- 
sembly capacity of a production process; and the pro- 
duction seat management means for collating produc- 
tion man-hours required for production according to the 
delivery time of the customized product with an unoccu- 
pied state in a seat table corresponding to the produc- 
tion schedule to finalize the delivery time. This arrange- 
ment can determine the production seat reservation (the 
production assembly plan) for production, flexibly cop- 
ing with changes in production load, saving labor force 
because of automation and improving operation effi- 
ciency. 

[0089] In the production control system according to 
the first aspect, the menu-driven production control 
means may comprise the requirement calculation rou- 
tine for reading out, based on product constitution of the 
customized product, production arrangement data of 
constituting elements of the customized product from 
manufacturing practice data with drawing data, produc- 
tion data and parts procurement data included therein; 
the operation direction producing routine for producing 
data on procedure and guidelines for assembly of the 
customized product based on product specification data 
from a memory for storing data on order acce ptance and 
the manufacturing practice data; and the physical distri- 
bution control means for providing delivery directions for 
shipment of a finished product based on data on the de- 
livery time and a receiver stored on the memory for stor- 
ing data on order acceptance, and data on production 
progress. This arrangement can automatically provide 
directions on operations from material procurement to 
shipment based on data on the customized product, 
saving the labor and improving operation efficiency. 
[0070] In the production control system according to 
the first aspect, the customized specification may be in- 
put to the order acceptance management means from 
the customer through a public communication network, 
wireless communication or satellite communication. 
This arrangement can convey data on the customized 
specifications requested by customers directly to the 
factory, increasing accuracy and improving the efficien- 
cy of an order acceptance operation. 
[0071] In the production control system according to 
the first aspect, parts arrangement may be carried out 
from the factory to the parts manufacturer through an 
EDI communication network. This arrangement can 
chronologically convey demand forecast and material 



data from the factory, offering an advantage that parts 
manufacturer can adjust procurement and inventories 
to optimize business. 

[0072] In the production control system according to 

5 the first aspect, the order acceptance management 
means and the menu-driven production control means 
may be connected to the customer management rou- 
tine, the material procurement and inventory manage- 
ment means, the manufacturing line control means and 

w the physical distribution control means through at least 
a communication line. This arrangement can link data 
on operations from order acceptance to production and 
shipment so that required data are available to respec- 
tive departments in real time to make business effective. 

is [0073] According to the second aspect of the present 
invention, there is provided the method for producing an 
air conditioner, which is divided into at least a heat 
source block for a refrigeration cycle, a driving block for 
a heat medium circulation in the refrigeration cycle, and 

20 a circulation connecting block for the refrigeration cycle, 
comprising the steps of providing the order acceptance 
management means for determining a customized 
product by selection among a standard specification 
and a plurality of optional specifications held with re- 

25 sped to the respective blocks; and providing the menu- 
driven production control means for providing required 
directions on material procurement, inventory manage- 
ment, manufacturing line control and physical distribu- 
tion based on the customized specification and a deliv- 

30 ery time of the customized product, and carrying out 
planned control based on production data; wherein op- 
erations from order acceptance to material procurement 
and directions for assembly can be dealt with on line. 
This arrangement can select the optimized specifica- 

35 tions in terms of conditions of an installation place of an 
air conditioner, such as heat load, circumstances and a 
power source, and can carry out the production and the 
shipment in a shorter term than before to eliminate loss 
due to lingering in physical distribution by supply of the 

40 finished product in such manner to match to schedule 
for installation work. 

[0074] According to the third aspect of the present in- 
vention, there is provided a method for producing an air 
conditioner, which comprises a compressor, a condens- 
es er, an expansion device and an evaporator, comprising 
the steps of providing a standard specification and a plu- 
rality of optional specifications with regard to respective 
functional blocks, into which the air conditioner is divid- 
ed in terms of functions; producing a specification of a 
50 customized product based on specification data deter- 
mined for the respective functional blocks; and manag- 
ing production seats corresponding to production 
schedule for the specification of the customized product 
based on material procurement data and man-hours for 
55 production for the respective functional blocks. This ar- 
rangement can select the optimized specifications in 
terms of conditions of an installation place of an air con- 
ditioner, such as heat load, circumstances and a power 
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source, and can carry out the production and the ship- 
ment in a shorter term than before to eliminate loss due 
to lingering in physical distribution by supply of the fin- 
ished product In such manner to match to schedule for 
installation work. 

[0075] The entire disclosure of Japanese Patent Ap- 
plication JP2000-1 73630 filed on June 9, 2000 including 
specification, claims, drawings and summary are incor- 
porated herein by reference in its entirety. 



Claims 

1. A production control system comprising: 

an order acceptance management means for 
determining a customized product based on a 
customized specification and a delivery time of 
the customized product input by a customer 
through a screen, the order acceptance man- 
aging means including a routine for preparing 
a menu-driven specification, which produces 
the customized specification selected by the 
customer based on a menu table; 
a menu-driven production control means for 
providing required directions on material pro- 
curement, inventory management, manufac- 
turing line control and physical distribution 
based on the customized specification, and for 
carrying out planned control based on produc- 
tion data; and 

a customer management means for supporting 
delivery and maintenance of the product based 
on data on order acoeptance given by the order 
acceptance management means; 

wherein operations from order acceptance to 
material procurement and directions for production 
can be dealt with on line, and data on the product 
ordered by the customer are shared between the 
customer and a manufacturer of the product. 

2. The production control system according to Claim 
1, wherein the screen shows a menu table of func- 
tional blocks, into which the customized product is 
divided in terms of function. 

3. The production control system according to Claim 
1. 

wherein the menu table is modified or updated 
based on market needs. 

4. The production control system according to Claim 
1. 

wherein the menu table includes a standard speci- 
fication and a plurality of specifications in respective 
functional blocks, the product being divided into the 
functional blocks in terms of functions so that the 



functional blocks are coupled and combined in ac- 
cordance with criteria of certain positions and con- 
necting devices to perform certain functions. 

5 5- The production control system according to Claim 
1, further comprising: 

a production seat producing means for produc- 
ing production seats in a number correspond- 
to ing to an acceptable production schedule found 
based on an estimated number of products to 
be produced in consideration of demand size 
forecast, estimated man-hours for production 
and assembly capacity of a production process; 
15 and 

a production seat management means for col- 
lating production man-hours required for pro- 
duction according to the delivery time of the 
customized product with an unoccupied state 
20 in a seat table corresponding to the production 

schedule to finalize the delivery time. 

8. The production control system according to Claim 
1, wherein the menu-driven production control 
25 means comprises: 

a requirement calculation routine for reading 
out, based on product constitution of the cus- 
tomized product, production arrangement data 
30 of constituting elements of the customized 

product from manufacturing practice data with 
drawing data, production data and parts pro- 
curement data included therein; 
an operation direction producing routine for 
35 producing data on procedure and guidelines for 

assembly of the customized product based on 
product specification data from a memory for 
storing data on order acceptance and the man- 
ufacturing practice data; and 
40 a physical distribution control means for provid- 

ing delivery directions for shipment of a finished 
product based on data on the delivery time and 
a receiver stored on the memory for storing da- 
ta on order acceptance, and data on production 
46 progress. 

7. The production control system according to Claim 
1, wherein 

the customized specification is input to the or- 
50 der acceptance management means from the cus- 
tomer through a public communication network, 
wireless communication or satellite communica- 
tion. 

55 8. The production control system according to Claim 
1, wherein 

parts arrangement is carried out from a facto- 
ry to a parts manufacturer through an EDI commu- 
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nication network. 

9- The production control system according to Claim 
1, wherein the order acceptance management 
means and the menu-driven production control 5 
means are connected to the customer management 
routine, a material procurement and inventory man- 
agement means, a manufacturing line control 
means and a physical distribution control means 
through at least a communication line. 10 

10. A method for producing an air conditioner, which is 
divided into at least a heat source block for a refrig- 
eration cycle, a driving block for a heat medium cir- 
culation in the refrigeration cycle, and a circulation 15 
connecting block for the refrigeration cycle, com- 
prising the steps of: 

providing an order acceptance management 
means for determining a customized product by 20 
selection among a standard specification and 
a plurality of optional specifications held with 
respect to the respective blocks; and 
providing a menu-driven production control 
means for providing required directions on ma- 2 ^ 
terial procurement, inventory management, 
manufacturing line control and physical distri- 
bution based on the customized specification 
and a delivery time of the customized product, 
and carrying out planned control based on pro- 30 
duction data; 

wherein operations from order acceptance to 
material procurement and directions for assembly 
can be dealt with on tine. 35 

11. A method for producing an air conditioner, which 
comprises a compressor, a condenser, an expan- 
sion device and an evaporator, comprising the 
steps of: 40 

providing a standard specification and a plural- 
ity of optional specifications with regard to re- 
spective functional blocks, Into which the air 
conditioner is divided in terms of functions; 45 
producing a specification of a customized prod- 
uct based on specification data determined for 
the respective functional blocks; and 
managing production seats corresponding to 
production schedule for the specification of the so 
customized product based on material procure- 
ment data and man-hours for production for the 
respective functional blocks. 
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F I 6. 



rtos 



Assembly date 00/01/18 
Model name LH-800CR-D 



Production No. 
N36F91A9A 



tin 



hoi 



Storing date 00/01/19 



Model name code 
7XL3L0 



Order number FA205 
\ 



r 



Ho7 



Particular requirement 



Power supply frequency - 
50 Hz 



A Quality 7 ' 



User NEC 



No. 



Wt 



Specification code Specification 


Specification code Specification 


N4K Four pipe coiled heat exchanger 





Block name 



UU1 Frame 



Specifi- 
cation 



T5EF" 



AJ03 



Block structure 
number 



AAU1001U04 



Parts name 



002 


Blower 


DEF 


AA02001G04 


003 


Heat 

exchanger 


N4K 


AA030O3GO4 


004 


Drain pan 


DEF 


AA04001G04 


006 


Electrical 
component 


DEF 


AA06001G01 


008 


Package 


DEF 


AA08001G05 


009 


Others 


DEF 


AA09001G01 


010 


Printing 
matter 


N4K 


AA10048G05 


011 


Subframe 


DEF 


AAU001GO4 


012 


Fan 


DEF 


AA12001G03 



013 Electric 
motor 

014 Subdrain 
fiSS 



DEF 
DEF 



AA13001GO5 
AA14001G01 



P truss screw 
Square weld nut 

Front plate 
assembly 
Rear plate 
assembly 
Suspending 
fixture L 
Bush 
Spacer 

Heat insulation 
set 1 

Cable clip 507 
PTT screw 
Tapping screw 
with" washer 
faced head 
Mounting plate 
Blower table 
Rubber bush 
Heat exchanger 

Drainage 
Drain pan 
assembly 
Faston terminal 
block 

Primer brass 



hi o 



Material code 



_ _' screw 4X16 
Hou nut 
Polypropylene 
bag 

Cushion set 
Corrugated 
board set 
Bag 

Drain hose 
assembly 
Washer 
Rating plate 

Rating plate 
Plate PL PAC2 
Notice plate 
Manual 
Guide S 
Heat insulation 
set 2 

Fan casing 
Bolt 

Fan boss 



Motor 
CG-3516B 
Subdrain pan 
assembly 



SCT3T3TJTTI 
S545112H02 

W245821G16 

W245822G26 

W398770H01 

W492662H02 
W817278H01 
W878014G01 

S452003H10 
S521131H20 



Required 
quantity 



29132H02 



W353715H01 
W624267H04 
W818836H01 
P734987X02 

W850776H02 
W246012G54 

P436146X01 

S514341H02 

S523111H08 
S549131H02 
W356300H04 

W878017G01 
W878022G05 

B30D193H04 
P839002X02 



817265H01 
356307Q01 



W636430G17 
W852786H01 
S2&5934H01 
WT02058X02 
W377585H03 
W635291G01 

P712296X01 
W856323H01 
W858894H02 
P714385X02 

W828831G05 
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9 
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